Sub-salt imaging is key to exploring remaining hydrocarbon opportunities. Due to a large velocity contrast at the top salt, ray-based methods often fail to provide the best image and also cannot be used for velocity model updating. Wave-equation based approaches such as Reverse Time Migration (RTM) are often preferred for sub-salt imaging.
Introduction
Sub-salt imaging is key to exploring remaining hydrocarbon opportunities. Due to a large velocity contrast at the top salt, ray-based methods often fail to provide the best image and also cannot be used for velocity model updating. Wave-equation based approaches such as Reverse Time Migration (RTM) are often preferred for sub-salt imaging.
Practical solutions
For achieving an adequate sub-salt image, the mobile salt needs to be properly captured into the velocity model. The top-salt interpretation may need to be multi-valued for the salt overhangs. The salt itself may not be a clean halite with a constant velocity but rather a dirty salt with a mixture of other deposits where intra-salt horizons may need to be picked. Onshore, remnant multiples may obscure the top-salt reflection and Residual Move-Out (RMO) picking becomes ambiguous where primaries and multiples have almost the same effective velocity. For modern Wide Azimuth (WAZ) onshore data, RMO can be measured across a more densely sampled range of azimuths. Here, flattening azimuthal variation in RMO at target through updating the overburden velocity model can be challenging as this may require a change in velocities, a change in top-salt interpretation, and/or introduction of azimuthal anisotropy. Optimal stacking on image gathers can bring a significant uplift in data quality prior to tackling the various challenges in sub-salt model building as sketched above.
Figure 1
The sub-salt WAZ image resulting from a raw stack of de-archived image gathers is on the left whereas the optimal stack is on the right where no additional scaling was applied.
Conclusion
Sub-salt imaging requires more effort in model building and applying more advanced wave-equation based techniques. Optimal stacking can provide a significant uplift in imaging quality for sub-salt targets within a shorter time frame. Other case histories for sub-salt imaging will be presented at the workshop including an update on sub-salt imaging in Offshore Gabon as presented at the 2014 EAGE/SPE Subsalt Imaging Workshop in Cyprus.
